The present work aims at analyzing how the adoption of a proactive environmental management via green operational practices (GOPs) correlates to the Green Performance (GrP) of a given set of ISO 9001-certified firms in Brazil. To this end, we elaborated a conceptual framework about environmental management, GOPs, and GrP. Such theoretical foundation supported the development of empirical research through quantitative analysis. For the analysis, 75 questionnaires were collected from ISO 9001 certified companies. Data was analyzed by with statistical tools such as descriptive analysis, correlation analysis, and Structural Equation Modeling (SEM). The results demonstrate that the adoption of GOPs, in fact, exerts a positive impact on the GrP of the firms. This work contributes to a better understanding of green manufacturing in Brazil's industrial sector.
Introduction
The relevance of considering environmental aspects in the business context can be easily found in the current literature. Commitment to the environment has become a key variable in the contemporary competitive scenario. [1] [2] [3] Companies recognize the fact that even though the process of implementing environmental strategies is unclear, environmental sustainability has implications for their competitive positions. 4 There is a growing interest of managers, customers, employees and academics regarding marketing strategies focused on the environment. 5 In addition, the authors emphasize that the companies can benefit from such strategies at different levels. Environmental management systems are positively related to business performance, especially long-term measures such as market share, image, and competitive advantage. 6 In this sense, studies contribute to corroborate the above statement.
7,8
The specialized literature highlights the importance of environmental pro-activity, through the adoption of a series of environmental practices and, in the same way, the GrP. In this sense, those practices fall into three groups: 9 Organizational Environmental Practices; Communicational environmental practices and GOPs. The latter group has the greatest direct influence on environmental impacts generated by firms. These GOPs are the focus of this work. But are these practices related to an improved GrP in Brazilian firms with ISO 9001? Thus, the following research question follows: Does the adoption of GOPs by Brazilian companies certified with ISO 9001 influence their GrP? As a consequence, the main purpose of this study is to investigate whether the adoption of environmental GOPs by Brazilian companies certified with ISO 9001 influences the GrP of these organizations. To achieve this objective, a survey was conducted and a research hypothesis was tested using Structural Equation Modeling (SEM).
Theoretical Framework and Hypothesis Development
In reference to the last evolutionary stage of Environmental NOMENCLATURE GOPs = Green Operational Practices GrP = Green Performance Management, González-Benito and González-Benito 9 understand
Environmental Proactivity as the voluntary implementation of initiatives and practices seeking to improve GrP in an organization. From this standpoint, the authors divided the practices into three groups as follows: · Green Organizational and Planning Practices: reflecting the extent to which the environmental management system had been developed and implemented, referring to the degree to which the company has defined its environmental policy, developed procedures for establishing environmental objectives, and actions alike. The authors claim that the system itself is not able to mitigate environmental impact. · Green communicational practices: seeking to communicate the organization's actions regarding the environment, social and institutional environments. Once again, the authors point out that this set of practices by itself does not bring improvements to the GrP of the organization. Instead, such approaches seek business objectives and relationship-improving goals towards the firm's various stakeholders. · Green Operational Practices (GOPs): the primary focus of this study. This set of practices entails changes in the production system and operations, which plays a key role in environmental issues. The authors, in their other work González-Benito and González-Benito, 8 divided the group into two parts, the operational practices of product, process and practices, regarding "what" and "how." Then, according to the study, the operational practices focus on product design and development of more environmentally suitable products. Therein, the Process practices seek to develop and implement operational and manufacturing processes to reduce environmental impact. With a focus on the GOPs, it is possible to highlight the following items/variables (V):
· Replacement of either polluting or hazardous materials or components (V1). · Product development focused on reducing both material consumption and waste generation during the production and distribution / consumption (V2). · Product development focused on reducing material consumption and waste generation during consumption (V3). · Production process designed to focus on reducing the consumption of energy and resources (V4). · Production Planning and Control focused on reducing waste and optimizing material consumption (V5). · Acquisition of cleaner technologies and equipment (V6). · Preferential purchasing of green products (V7). · Environmental criteria in supplier selection (V8). · Selection of less polluting means of transport (V9). · Reusable or recyclable packaging in logistics activities (V10). · Emission filters and pollution controls at the end of the production process (V11). These practices can conduct firms to a better GrP. Lopez-Gamero et al.
10 argue that GrP relates to the proactive environmental management, as well as the end-of-pipe approach. That is because the environmental impacts that firms cause can be reduced in a proactive way, as well as via reactive procedures. According to these authors, the term refers to undesired outputs from the production process. According to Henri Thus, given the above, it reinforces the hypothesis that the adoption of GOPs by Brazilian companies certified to ISO 9001 is positively related to superior GrP (Fig. 1) . Thus: H 1 -GOPs are positively related to a better GrP in firms with ISO9001.
Research Methodology
Based on the research gap concerning the relationship of adopting GOPs and GrP, it was decided to conduct a study based on the assumptions of the quantitative analysis method. Therefore, we chose this methodology because the specialized literature provides previously existing quantitative scales for all the individual concepts analyzed. Therefore, the chosen methods allow one to conduct a survey on either an individual or the social unit to which they belong.
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The sample composition of this study includes Brazilian companies from industrial sector. The responding companies were selected from a database of The National Institute of Metrology, Standardization and Industrial Quality (INMENTRO) as certification bodies for a myriad of industries must be accredited by that entity. In the present study, we used the ISO 9001 certification, which is linked to quality management as a filter for selecting participants. Essentially, the choice is justified for one can find evidence that firms that have the ISO 9001 certification would be more likely to adopt environmental practices.
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Based on the theoretical framework (Section 2), an e-questionnaire was developed containing questions regarding the two sets of variables analyzed in this work. The groups of variables analyzed, herein referred to as GOPs and GrP, are represented by a series of themes drawn from the studies reviewed (Section 2).
We used a five-point Likert scale where "one" represents "Totally not implemented" and "five" stands for "Fully implemented" in the case of GOPs (V1-V11). In terms of GrP (V12-V18), each question refers to the perception of the leader of the company upon Fig. 1 Research framework environmental improvements. This part of the questionnaire would be expressed so that "one" represents "Strongly Disagree" and "five" represents "strongly agree" as it incurred on the existence of the improvements.
The chosen tool for data collection consists of a questionnaire inserted in a virtual environment, through a website that allows hosting questionnaires from several modalities. At the end of this process, more than 1,000 questionnaires were sent, with a total of 75 respondents.
The data collected in the present work were analyzed using the statistical tool referred to as Structural Equation Modeling (SEM). Structural equation modeling is a second-generation multivariate statistical analysis method that has been gaining attention in the area of green management. For instance, by analyzing the Cross Loadings results, it was noted that all variables showed a greater load on the construct theoretically predicted (Table 2) .
Research Results
Also, it is noted that in the GOPs construct, all loadings are positive and greater than 0.5, with only one lesser than 0. The path coeficient of the latent variables is 0.82, indicating that the GOPs construct is positively related to the construct GrP, with a coefficient of determination (R²) of 0.67, which is considered intense.
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The result Bootstrapping test of the modeling, aiming assist the significance of the coefficient. Once all values are greater than 2.58, one can observe a significance of 99% (p-value <0.01), (HAIR et al., 2011) . Therefore, it can be stated that there is a high statistical significance in the model used.
Thus, it can be concluded that H1 is positive and significant
Discussions
As noted earlier, the statistical tool adopted in this research resulted in the value of R² of 0.67. This figure indicates that 67% of GrP can be explained by the adoption of GOPs. In short, it can be stated that the confirmation of the hypothesis brings strength to indications from the literature. That is because, in principle, most of the GrP derives from the adoption of GOPs. Such result confirms previous research.
11 That the major responsibility of the environmental impacts of a company converges towards the operational practices. Therefore, the above reinforces the arguments of literature indicating that companies can benefit from the adoption of environmental management practices in becoming "green and competitive" firms. 15 These findings also contribute with the current literature on green manufacturing in developing countries.
16,17
Conclusions
In fact, the adoption of GOPs by Brazilian companies certified with ISO 9001 influences the result of the GrP of these organizations. Markedly, the research results showed that the before-mentioned influence occurs positively and with high significance.
The implications of this work in the academic sphere are as follows: initially, it may be emphasized that the hypothesis in question had not yet been tested by the specialized literature in the Brazilian context and with a sample of ISO 9001 firms. Since Brazil is a newly developed country, a member of the BRICs, the importance of studying the reality of the country is crucial. Thus, this work adds new evidence to the literature on green manufacturing. 16, 17 Accordingly, this paper also brings light on the degree of implementation of environmental practices in some Brazilian firms. For instance, one can observe that those practices have not been heavily adopted. Lastly, this study emphasized the high importance of saving water as an indicator of GrP. Disregarded by the literature, the variable stood out as a key factor in this work. Furthermore, the indication of the importance of this variable can be considered a contribution to the academy for future studies, which should adopt the indicator. The main managerial implication of this paper lies in considering the low adoption of GOPs in the surveyed firms. In this sense, managers should understand the reasons for this phenomenon. Although the practices are not adopted in a comprehensive way, they provide great benefits, as reported in this study. Finally, since human resource management is considered a key factor for the adoption of best proactive environmental management, managers should concern in preparing employees for such a change. 18, 19 Future research is also necessary not only to analyze the "green dimension" but also others dimensions of a more sustainable manufacturing. 
